The initial goal of this study was to investigate alterations in adenosine A 2A receptor (A 2A R) density or function in a rat model of Huntington disease (HD) with reported insensitivity to an A 2A R antagonist. Unsuspected negative results led to the hypothesis of a low striatal adenosine tone and to the search for the mechanisms involved. Extracellular striatal concentrations of adenosine were measured with in vivo microdialysis in two rodent models of early neuropathological stages of HD disease, the Tg51 rat and the zQ175 knock-in mouse. In view of the crucial role of the equilibrative nucleoside transporter (ENT1) in determining extracellular content of adenosine, the binding properties of the ENT1 inhibitor [ 3 H]-S-(4-Nitrobenzyl)-6-thioinosine were evaluated in zQ175 mice and the differential expression and differential coexpression patterns of the ENT1 gene (SLC29A1) were analyzed in a large human cohort of HD disease and controls. Extracellular striatal levels of adenosine were significantly lower in both animal models as compared with control littermates and striatal ENT1 binding sites were significantly upregulated in zQ175 mice. ENT1 transcript was significantly upregulated in HD disease patients at an early neuropathological severity stage, but not those with a higher severity stage, relative to non-demented controls. ENT1 transcript was differentially coexpressed (gained correlations) with several other genes in HD disease subjects compared to the control group. The present study demonstrates that ENT1 and adenosine constitute biomarkers of the initial stages of neurodegeneration in HD disease and also predicts that ENT1 could constitute a new therapeutic target to delay the progression of the disease.
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Introduction
Huntington disease (HD) is an inherited neurodegenerative disorder generally affecting young adults and characterized by progressive chorea, cognitive impairments and emotional disturbances. HD is caused by a single dominant gene mutation that is an expanded CGA repeat in the huntingtin (HTT) gene (The Huntington Disease Collaborative Research Group, 1993). The pathological hallmark of the disease is the atrophy of the striatum (Vonsattel et al., 1985; Ferrante et al., 1987) with considerable loss of projecting medium spiny neurons, but neurodegeneration in the cortex and other brain areas is also observed (Vonsattel et al., 1985) . Among the two subtypes of medium spiny neurons, the GABAergic enkephalin-containing neurons, which selectively express dopamine D 2 receptors (D 2 R) and adenosine A 2A receptors (A 2A R) (Ferré et al., 1993; Quiroz et al., 2009) , are the most vulnerable (Mitchell et al., 1999) . In fact, previous studies found a preferential decrease in the striatal A 2A R and D 2 R versus dopamine D 1 receptor density in the early stages of the disease (Glass et al., 2000) . But the decrease in the density of A 2A R seems to involve a downregulation independent of neurodegeneration, related to alterations in the normal regulation of transcription of the A 2A R gene (Chiang et al., 2005; Villar-Menéndez et al., 2013) . A 2A R is usually shown to be downregulated in early stages of neuropathological development in rodent models of HD and several
